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METHOD FOR ADJUSTING COLOR 
TEMPERATURE IN PLASMA DISPLAY 

PANEL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a method for adjusting 

color temperature in a PDP (Plasma Display Panel). 
2. Description of the Related Art 
In a picture receiver such as a cathode ray tube (CRT) or 

a PDP, several color temperatures can be adjusted Within a 
temperature range of about 60000 C. to 12,0000 C. so that 
the color temperature can be varied according to user’ s taste. 

Such color temperatures of a display screen of the picture 
receiver can be adjusted variably by changing the level of 
each of RGB (red-green-blue) signals. Here, in the case of 
a picture receiver using the PDP, each of the RGB signals is 
subjected to level converting color temperature change 
before an analog input image signal is A/D (analog-to 
digital) converted. 

FIG. 4 shoWs an example of a picture receiver using the 
PDP as a display unit. The PDP is comprised of level 
adjustors 10A to 10C for changing the level of each of RGB 
signals in an input image signal a, A/D converters 11A to 
11C for A/ D converting the level of each of the RGB signals 
adjusted by the level adjustors 10A to 10C, a y converting 
unit 12 for the luminance of each of the A/ D converted RGB 
digital signals to be varied linearly, a luminous sub?eld 
selecting unit 13 for selecting a sub?eld corresponding to the 
luminance of each of the y converted RGB digital signals, 
and a drive unit 14 for driving the PDP 15 according to the 
gradation frequency of the sub?eld selected by the luminous 
sub?eld selecting unit 13 to display the gradation of the PDP 
15. 

Here, When the user sets a desired color temperature, 
gains of the level adjustors 10A to 10C are reduced corre 
sponding to the input level ratio of each of the RGB signals. 
This adjusts the level of each of the RGB signals from the 
level adjustors 10A to 10C. The level of each of the RGB 
signals adjusted by each of the level adjustors 10A to 10C is 
A/D converted by each of the A/D converters 11A to 11C, 
and sent to the y converting unit 12 as each of the RGB 
digital signals. The y converting unit 12 performs a y 
conversion so that the luminance of the input digital signals 
can be linearly varied as described above, the luminous 
sub?eld selecting unit 13 selects the sub?eld corresponding 
to the level of each of the y converted RGB signals, and the 
drive unit 14 drives the PDP 15 based upon the gradation 
frequency or the light emitting frequency selected by the 
luminous sub?eld selecting unit 13 and displays the grada 
tion of the PDP 15. 

The PDP device of the related art reduces the gain of the 
level adjustors 10A to 10C in response to the input level ratio 
of each of the RGB signals When the user sets a desired color 
temperature. Therefore, a problem takes place that the 
gradation of the PDP is loWered if the output level of each 
of the level adjustors 10A to 10C is loWered under the 
dynamic range of the A/D converter. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to enable 
adjustment of the PDP color temperature Without loWering 
the PDP gradation. 

According to an embodiment of the present invention to 
obtain the foregoing object, it is provided a method for 
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2 
adjusting color temperature in a PDP device Which A/D 
converts each of the RGB signals from input signals, y 
converts each of the A/D converted RGB signals, selects a 
sub?eld corresponding to the level of each of the y converted 
RGB signals, and controls the light emitting of a PDP 
according to the light emitting frequency of the selected 
sub?eld to display the gradation of the PDP, the method 
comprising the folloWing steps of: setting a desired color 
temperature of the PDP as the RGB ratio Which shoWs the 
level ratio of each of the RGB signals; setting each light 
emitting frequency of the PDP corresponding to the level of 
each of the A/D converted RGB signals; and selecting a 
sub?eld of gradation frequency corresponding to the set the 
light emitting frequency to control the light emitting of the 
PDP. 

Here, the step of setting each light emitting frequency 
includes a step of increasing the light emitting frequency of 
another signal based upon a signal Which has the smallest 
RGB ratio in each of the A/D converted RGB signals. 

Also, the method can comprise the folloWing steps of: 
setting a desired color temperature of the PDP as the RGB 
ratio Which shoWs the level ratio of each of the RGB signals; 
calculating corresponding relation of the level of each of the 
A/D converted input RGB signals With the level of each of 
the y converted output RGB signals and preparing a table for 
each of calculation results; and selecting each of the tables 
prepared by a plurality of color temperatures according to 
the color temperature selecting signal and selecting a sub 
?eld corresponding to the selected table at the same time to 
control the light emitting of the PDP. 

Furthermore, the method can comprise the folloWing 
steps of: setting a desired color temperature of the PDP as 
the RGB ratio Which shoWs the level ratio of each of the 
RFB signals; calculating each of the light emitting frequen 
cies of the PDP corresponding to the level of each of the y 
converted RGB signals based upon the RGB ratio and 
preparing a table for each of calculation results; and select 
ing each of the tables prepared by a plurality of color 
temperatures according to the color temperature selecting 
signal and selecting a sub?eld corresponding to the selected 
table at the same time to control the light emitting of the 
PDP. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram for shoWing a PDP device using 
a color temperature adjusting method according to ?rst 
embodiment of a PDP of the invention; 

FIG. 2 is a block diagram for shoWing a PDP device using 
a color temperature adjusting method according to second 
embodiment of a PDP of the invention; 

FIG. 3 is a block diagram for shoWing a PDP device using 
a color temperature adjusting method according to third 
embodiment of a PDP of the invention; and 

FIG. 4 is a block diagram for shoWing a PDP device 
according to the related art. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Hereinafter it Will be described about the present inven 
tion in reference to the appended draWings: 

FIG. 1 is a block diagram for shoWing a PDP device using 
a color temperature adjusting method according to ?rst 
embodiment of a PDP of the invention; 
The PDP device shoWn in FIG. 1 uses a PDP as a display 

unit, and is comprised of A/D converters 11A to 11C for A/D 
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converting the level of each of RGB signals in an input 
image signal a, y converters 12A to 12C for using an internal 
reference table to y convert the luminance of each of RGB 
digital signals linearly, a luminous sub?eld selecting unit 13 
for selecting the folloWing sub?eld corresponding to the 
level of each of the y converted RGB digital signals, a drive 
unit 14 for driving the PDP 15 according to the gradation 
frequency selected by the luminance sub?eld selecting unit 
13 and displaying the gradation of the PDP 15, and a color 
temperature selecting unit 16. 

In the PDP device constructed like this, the level of each 
of the RGB signals constituting the input image signal a is 
A/D converted by each of the A/D converters 11A to 11C to 
be sent to each of the y converting units 12A to 12C as each 
of the RGB digital signals, respectively, as described above. 
Each of the y converting units 12A to 12C converts the 
luminance of each of the input digital signals based upon the 
internal reference table and transmits the converted signals 
to the luminous sub?eld selecting unit 13. The luminous 
sub?eld selecting unit 13 selects the sub?eld having the 
gradation frequency corresponding to the level of each of the 
y converted RGB signals and at the same time drives the 
PDP 15 corresponding to the selected sub?eld gradation 
frequency, and thereby performing the gradation display of 
the PDP 15. 

Generally in the case of displaying image data of N bit by 
using this kind of PDP 15, one frame is divided into N+2 to 
N+4 number of sub?elds. In each sub?eld, the luminous 
frequency or the light emitting frequency is Weighted as the 
gradation frequency, and the gradation of an N bit image is 
displayed according to composition or combination of each 
sub?eld. For example, When an 8 bit image is displayed, 
generally one frame is divided into 10 to 12 sub?elds and the 
largest number of the total the light emitting is about 1000. 

While the N bit input image data are converted into 
luminous/non-luminous data of each sub?eld or converted 
into the light emitting frequency data to display the grada 
tion, as can be seen in the second embodiment according to 
the invention, each of the inputted RGB signals is converted 
respectively and the light emitting frequency can be varied 
for each of R, G and B about each of the input signals to 
adjust the color temperature. Also, in order to have a desired 
color temperature, the light emitting frequency is increased 
according to the level ratio of the RGB so that the color 
temperature can be adjusted Without loWering the gradation 
of PDP 15. 

For example, if the RGB level ratio is l:l.2:l.4 for 
obtaining a necessary color temperature in 8 bit input signal, 
the ratio of the RGB light emitting frequencies is 255:306: 
357 in 100% White state. 

Each of the light emitting frequencies is varied about each 
of RGB to adjust the color temperature. 

Hereinafter, it Will be described about main operations of 
the PDP device shoWn in FIG. 1: 

In the PDP device shoWn in FIG. 1, each of the RGB 
signals is inputted to each of the A/D converters 11A to 11C 
With same gain to be suitable to the dynamic range of each 
of the A/D converters 11A to 11C. Each of the A/D con 
verters 11A to 11C converts the level of each of the inputted 
RGB signals to each of digital values and sends each of the 
converted values to each of the y converting units 12A to 
12C. Each of the y converting units 12A to 12C y converts 
each of the RGB digital values based upon the reference 
table. This can perform a conversion to data according to 
each of the RGB signals. 

Here, the color temperature selecting unit 16 selects the 
reference table of each of the y converting units 12A to 12C 
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4 
so that the output value is the same as the RGB ratio of the 
necessary or desired color temperature in respect to the data 
Which are y converted according to each RGB signal. 

In other Words, When the RGB ratio of the necessary color 
temperature is 1:1.2: 1.4, if all of the levels of the RGB input 
signal to the y converting units 12A to 12C are 255 for 
example, corresponding output signals of the y converters 
11A to 11C are: R:255, G:255><1.2:306, and B:255>< 
1.4:357. Here, it is necessary that the output characteristics 
in the y converters 12A to 12C be calculated With each of 
R:255, G:306 and B:357 being as 100%. 

A data table is prepared about each of the necessary color 
temperatures like this and contained or stored as a reference 
table in the corresponding y converting unit 12, and the table 
is replaced by a color temperature selecting signal b from the 
color temperature selecting unit 16 based upon the setting 
operation of the user for change into a necessary color 
temperature so that the color temperature can be adjusted. 

In this Way, each of the RGB signals Which is outputted 
from each of the y converting units 12A to 12C and adjusted 
into the necessary color temperature is inputted into the 
luminous sub?eld selecting unit 13. The luminous sub?eld 
selecting unit 13 can respond to the maximum level of each 
of the inputted RGB signals. The maximum level of B is 357 
in the foregoing example, 357 gradation sub?eld is selected 
corresponding to the maximum level of 357 and sent to the 
drive unit 14, Which displays the gradation of the PDP 15. 

Also in this case, each sub?eld corresponding to each of 
the RGB signals is selected and sent to the drive unit 14, 
Which displays the gradation of the PDP 15. 
NoW, FIG. 2 is a block diagram for shoWing a second 

embodiment of the PDP device. In the PDP device shoWn in 
FIG. 2, each of RGB signals is inputted into each of A/D 
converters 11A to 11C With the same gain to be suitable to 
the dynamic range of each of the A/ D converters 11A to 11C 
as in the PDP device shoWn in FIG. 1. Each of the A/D 
converters 11A to 11C converts each of the inputted RGB 
signal levels into digital values and sends them to a y 
converting unit 12. 

Here, the y converting unit 12 y converts each of the 
inputted RGB digital values based upon the same reference 
table With R, G, B. For example, if the input signal is 8 bit, 
a value With the level 255 of the output signal calculated as 
100% is set as a table value in the reference table of the y 
converting unit 12. 

Each of the RGB level values Which are y converted on 
the basis of the same reference table of the y converting unit 
12 is sent to each of corresponding luminous sub?eld 
selecting circuits 13A to 13C Where a sub?eld is selected for 
each of R, G and B corresponding to a necessary color 
temperature. 

Each of the luminous sub?eld selecting circuits selects a 
sub?eld having the total light emitting frequency Which is 
the same as the RGB ratio of the necessary color tempera 
ture. For example, When the RGB ratio of the necessary 
color temperature is l:l.2:l.4, if input signal level are 255 
for all of R, G and B, the light emitting frequencies are 255 
for R, 306(255><1.2) for G and 357(255><1.4) for B. 

Here, the sub?eld selecting tables are prepared as many as 
setting numbers of the color temperatures necessary for each 
of the luminous sub?eld selecting circuits 13A to 13C, and 
replaced by the color temperature selecting signal b from the 
color temperature selecting unit 16 based upon the setting 
operation of a user to select a sub?eld having corresponding 
gradation frequency for each of the RGB signals. 
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This causes the drive unit 14 to drive the PDP 15 based 
upon the gradation number of the selected sub?eld and show 
the gradation of the PDP 15. 

Next, FIG. 3 is a block diagram for shoWing third embodi 
ment of the PDP device. While the sub?eld selecting tables 
Which relate the light emitting frequency and the selected 
sub?eld to each of the luminous sub?eld selecting circuits 
13A to 13C are prepared as many as the necessary color 
temperature number and are replaced by the color tempera 
ture b from the color temperature selecting unit 16 to select 
a sub?eld having corresponding gradation number in the 
PDP device shoWn in FIG. 2, in the PDP device shoWn in 
FIG. 3, gain adjustors 17A to 17C are installed to adjust the 
gain of each of the RGB signals instead of each of the 
luminous sub?eld selecting circuits 13A to 13C of FIG. 2. 
When the necessary color temperature is adjusted based 

upon the setting operation of the user, the gain adjustors 17A 
to 17C adjust the gain of each of the RGB signals from the 
converting unit 12 to have the same level ratio as the RGB 
ratio of the necessary color temperature. In other Words, 
When the RGB ratio of the necessary color temperature is 
l:l.2:l.4, each of the gain adjustors 17A to 17C adjusts the 
gain of each of the RGB signals from the y converting unit 
as l:l.2:l.4 and sends the adjusted gain to a luminous 
sub?eld selecting unit 13. The luminous sub?eld selecting 
unit 13 selects each sub?eld corresponding to the gain of 
each of the RGB signals. The drive unit 14 drives the PDP 
15 based upon the gradient number of the selected sub?eld 
and displays the gradation of the PDP 15. In this Way, the 
color temperature can be adjusted freely Without loWering 
the gradation of the PDP 15. 

According to the present invention as described above, in 
the device Which A/D converts each of the RGB signals for 
red, green and blue colors, y converts each of the A/D 
converted RGB signals, selects a sub?eld corresponding to 
the level of each of the y converted RGB signals, and 
controls the light emitting frequencies of the PDP according 
to the gradation number of the selected sub?eld to display 
the gradation of the PDP, the desired color temperature of 
the PDP is set as the RGB ratio shoWing the level ratio of 
each of the RGB signals, each of the light emitting frequen 
cies corresponding to the level of each of the converted RGB 
signals is set based upon the RGB ratio, and the sub?eld of 
the gradation number corresponding to the set light emitting 
number is selected to control the light emitting of the PDP. 
Therefore, When adjusting the color temperature of the PDP, 
the level of each of the RGB signals inputted into the A/D 
converter is not adjusted as in the related art so that the color 
temperature can be adjusted Without loWering the gradation 
of the PDP. 

Also, the light emitting frequency of the G and B signals 
are increased based upon the R signal having the loWest 
value of the RGB ratio in the A/ D converted RGB signals so 
that the loWering of the PDP gradation can be prevented in 
adjusting the color temperature of the PDP. 

Also, the corresponding relation to each of the A/D 
converted input RGB signals With each of the y converted 
output RGB signals is calculated based upon the RGB ratio, 
the calculation results are prepared in tables, each of the 
tables prepared according to a plurality of color tempera 
tures is selected according to the color temperature selecting 
signal, and the sub?eld is selected corresponding to the 
selected table to control the light emitting of the PDP, so that 
the color temperature can be adjusted Without loWering the 
PDP gradation. 

Also, each of the light emitting frequency of the PDP 
corresponding to each of the y converted RGB signals is 
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6 
calculated according to the RGB ratio, the calculation results 
are prepared in tables, each of the tables prepared according 
to a plurality of color temperatures is selected according to 
the color temperature selecting signal, and the sub?eld is 
selected corresponding to the selected table to control the 
light emitting of the PDP, so that the color temperature can 
be adjusted Without loWering the PDP gradation. 
What is claimed is: 
1. A method for adjusting color temperature in a PDP 

device, comprising: 
converting an input image signal to RGB signals; 
establishing a ratio of levels of the RGB signals that Will 

produce a desired color temperature for the PDP 
device; 

A/D converting the input RGB signals and then y con 
verting the A/D converted input RGB signals, Wherein 
y converting the A/D converted input RGB signals 
comprises y converting each RGB signal in a separate 
y converting unit based on a color temperature selecting 
signal generated by a color temperature selecting unit; 

selecting light emitting frequencies for each of the RGB 
signals based on the ratio of levels of RGB signals; and 

selecting a sub?eld gradation frequency corresponding to 
the selected light emitting frequency for each of the 
RGB signals, Wherein the ratio of levels of the RGB 
signals is maintained at the established level so as to 
maximize a brightness level of the PDP. 

2. The method according to claim 1, Wherein the step of 
selecting light emitting frequencies for each of the RGB 
signals comprises selecting light emitting frequencies for 
each of the RGB signals based on the selected ratio. 

3. The method according to claim 1, Wherein the step of 
selecting light emitting frequencies for each of the RGB 
signals comprises selecting light emitting frequencies based 
on a reference table of RGB ratios corresponding to various 
color temperatures. 

4. The method according to claim 1, Wherein the step of 
selecting a sub?eld gradation frequency corresponding to 
the selected light emitting frequency for each of the RGB 
signals comprises selecting a sub?eld gradation frequency 
corresponding to the selected light emitting frequency for 
each of the RGB signals based on the selected ratio. 

5. The method according to claim 1, Wherein the step of 
selecting a sub?eld gradation frequency corresponding to 
the selected light emitting frequency for each of the RGB 
signals comprises selecting a sub?eld based on a reference 
table of RGB ratios corresponding to various color tempera 
tures. 

6. The method according to claim 1, further comprising 
adjusting the gain of each of the RGB signals based on the 
selected ratio, Wherein the step of selecting a sub?eld 
gradation frequency corresponding to the selected light 
emitting frequency for each of the RGB signals comprises 
selecting a sub?eld gradation frequency corresponding to 
the selected light emitting frequency for each of the adjusted 
RGB signals. 

7. The method according to claim 1, Wherein selection of 
light emitting frequencies for each of the RGB signals are 
based on the color temperature selecting signal. 

8. A method for adjusting color temperature in a PDP 
device, comprising: 

converting an input image signal to RGB signals; 
establishing a ratio of levels of the RGB signals that Will 

produce a desired color temperature for the PDP 
device; 

A/D converting the input RGB signals and then y con 
verting the A/D converted input RGB signals; 
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selecting light emitting frequencies for each of the RGB 
signals based on the ratio of levels of RGB signals; and 

selecting a sub?eld gradation frequency corresponding to 
the selected light emitting frequency for each of the 
RGB signals, Wherein the ratio of levels of the RGB 
signals is maintained at the established level so as to 
maximize a brightness level of the PDP, and Whrein 
selecting a sub?eld gradation frequency comprises 
selecting a luminous sub?eld for each RGB signal in a 
separate luminous sub?eld selecting unit based on a 
color temperature selecting signal generated by a color 
temperature selecting unit. 

9. A method for adjusting color temperature in a PDP 
device, comprising: 

converting an input image signal to RGB signals; 
establishing a ratio of levels of the RGB signals that Will 

produce a desired color temperature for the PDP 
device; 

8 
A/D converting the input RGB signals and then y con 

verting the A/D converted input RGB signals; 
selecting light emitting frequencies for each of the RGB 

signals based on the ratio of levels of RGB signals; 

selecting a sub?eld gradation frequency corresponding to 
the selected light emitting frequency for each of the 
RGB signals, Wherein the ratio of levels of the RGB 
signals is maintained at the established level so as to 

maximize a brightness level of the PDP; and 

adjusting a gain of each of the y converted RGB signals 
prior to selecting a sub?eld of gradation frequency such 
that a resulting RGB ratio is the same as an RGB ratio 
associated With the desired color temperature. 


